Objective: To determine recent insurance claim rates for, facility income from, and the roles of professionals associated with management of nutrition, oral ingestion and oral health maintenance in long-term care insurance facilities (LTCIFs) in Niigata Prefecture.
| INTRODUC TI ON
In the rapidly ageing society of Japan, a publicly provided long-term care insurance (LTCI) system for the frail and elderly adults was initiated in April 2000. This general long-term care service system for the entire society covers nutrition, medical care and welfare. [1] [2] [3] [4] Under this system, elders with dysfunctions who encounter difficulties living at home are eligible for LTCI and can receive institutional care provided by LTCI facilities. 5 For the provided services, facilities make claims to the insurer (the municipalities) for 90% of the predetermined insurance fees; 10% of the fees are paid by the facility residents in principal. 6, 7 The LTCI system is periodically revised.
A systematic review of English-language publications from 1946
to 2013 showed that 7%-40% of LTC residents suffered from dysphagia. 8 In Japan, a national survey conducted in 2009 reported a high prevalence (15.6%-23.7%) of swallowing difficulties in oral-fed residents and implementation of swallowing evaluation in 31.8%-77.9% of the residents of 919 LTCI facilities. 9 A nationwide survey conducted in fiscal year 2012 showed that 57.3% of 2693 participating LTCI facilities provided care to help residents with swallowing dysfunctions maintain oral ingestion, and 39.9%
provided services for tube-fed residents to resume oral ingestion. 10 However, few of the facilities claimed insurance benefits for maintenance of oral ingestion (23.4%) or for transition from tube feeding to oral ingestion (12.9%). 10 The main reasons provided for these low claim rates were insufficient insurance fees to cover the care costs, difficulties in diagnosing aspiration problems, which requires videoendoscopy or videofluoroscopy, and lack of medical or oral health professionals (OHPs) for oral ingestion-related services. 10 In 2014, fewer than 1% of full-time employees at LTCI facilities were OHPs. 11 Under these circumstances, LTCI fees were revised in April 2015
to focus on nutrition management and maintenance of oral ingestion and oral health ( Table 1 ). The purpose was to provide multidisciplinary teams who could manage the nutrition of residents, provide oral health care, and help residents with depressed cognitive or swallowing functions to ingest food orally. 12 Multidisciplinary teams, consisting of physicians, dentists, registered dietitians, nurses, care managers and others under the guidance of physicians or dentists, are required in order to claim the basic benefit for maintenance of oral ingestion, which is called "maintenance of oral ingestion type 1"
in the Japanese LTCI system. An additional claim for more specialised care-called "maintenance of oral ingestion type 2"-is permitted if physicians, dentists, dental hygienists (DHs), or speech therapists participate in these meal rounds or related meetings, and if a collaborative agreement with a dental institution is established (Table 1) .
However, despite revision of the LTCI system for maintenance and improvement of oral ingestion and oral health of LTCI facility residents, some benefits are still infrequently claimed.
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TA B L E 1000/month Simultaneous claim of benefit of maintenance of oral ingestion type 1 A collaboration agreement with a dental institution Participation of physicians, dentists, dental hygienists or speech therapists in meal rounds and meetings that support continuity of oral ingestion
Oral health management system 300/month Oral health professionals advise care-aides on oral care of residents more than once a month and develop an oral care plan for residents
Oral health management 1100/month Simultaneous claiming of benefit of oral health management system and dental hygienists performing oral care of residents at least four times a month a Under the Japanese long-term care insurance system, this is a basic benefit that can be claimed for diet form adjustment and other care provided to oral-fed residents with depressed cognitive or swallowing functions to help them continue oral ingestion of food. b An addition to the "maintenance of oral ingestion type 1" benefit, for provision of more specialised care to help maintain oral ingestion.
Because claim rates directly related to care practices in LTCI facilities, increased claim rates after the 2015 revision would indicate an increase in services for nutrition management, resumption/maintenance of oral ingestion and oral health maintenance. In addition, the involvement of certain health care professionals and/or dietitians is required to claim each insured benefit; therefore, if the facility income resulting from the benefits is sufficient for employment of the professionals or payment of dispatched personnel, implementation of relevant care at LTCI facilities will likely be sustainable.
However, there are no studies of Japanese facility income resulting from the insured benefits for nutrition management, resumption/ maintenance of oral ingestion and oral health maintenance.
The objectives of this study were to determine recent insurance claim rates for, facility income from, and the roles of professionals associated with nutrition management, oral ingestion and oral health maintenance in LTCI facilities in Niigata Prefecture, Japan.
| ME THODS

| Survey
A questionnaire was created and mailed to directors of all LTCI facilities in Niigata Prefecture, Japan (n = 304). The survey inquired about the situation at each facility in December 2015, which was the most recent month for which facilities could provide the required data at the time the questionnaires were sent. To improve the response rate, a reminder was mailed to each nonrespondent and phone enquiries were made to obtain missing information on returned questionnaires.
The survey was carried out from February through March 2016. It comprised questions on the number and employment status of all personnel engaged in nursing care, the number and demographic characteristics of the residents, the methods of nutritional intake (oral ingestion, enteral tube feeding or parenteral nutrition), the role of OHPs, and insurance benefit claims and professionals associated with nutrition management, resumption/maintenance of oral ingestion and oral health maintenance, as summarised in Table 1 .
The study protocol was reviewed and approved by the Ethics
Committee of Niigata University Faculty of Dentistry (approval number: 27-R28-1-21).
| Data analysis
Descriptive statistics were used to characterise the data, and claim rates for each benefit were calculated. To verify the external validity of the study, the chi-squared test and Mann-Whitney U test were used to compare responding and nonresponding LTCI facility location (city/other than city) and capacity (number of residents per LTCI facility), respectively. Data for the non-responding facilities were collected from their official websites.
The monthly facility income resulting from each insured benefit was obtained from data provided by the LTCI facilities. The
Mann-Whitney U test was used to compare the average monthly facility income per resident, with and without OHPs employed by the facilities.
Six multiple logistic regression analyses were performed to identify facility-related factors associated with claims for each of the following insured benefits: nutrition management, transition from tube feeding to oral ingestion, "maintenance of oral ingestion type 1,"
"maintenance of oral ingestion type 2," "oral health management system," which can be claimed if OHPs provide advice on oral hygiene to nursing personnel more than once a month and "oral health management," which can be claimed if DHs provide oral care to residents at least four times a month (six dependent variables). The independent variables in each analysis were selected based on statistical significance in univariate analyses (Mann-Whitney U test and chi-squared test). Several professionals are required for each insured benefit; therefore, in the univariate analyses, the relation between presence/ absence of claims for each insured benefit and the number of personnel at each facility was analysed for physicians, nurses, care-aides, registered dietitians, speech therapists, care managers, and physical and occupational therapists (Mann-Whitney U test). The chi-squared test was used to analyse data available in binary format (presence/ absence of facility cooperation with OHPs on a regular basis, and employment/non-employment of OHPs by the facility). We also added size of a facility to the tested variables, because we hypothesised that it influences benefit claiming. In the logistic regression analyses of claims for nutrition management and the three oral ingestion-related services as dependent variables, facility-related factors were entered into logistic regression analyses of the four benefits if any of them showed bivariate statistical significance. Similarly, all variables that yielded statistical significance for at least one oral health management-related benefit were entered into the logistic regression analyses of both claims. Continuous variables were dichotomized to values equal to or greater than the median and those lower than the median.
The Hosmer-Lemeshow goodness of fit test was used to test the fit of the logistic regression model. 
| Claim rates for and facility income from each benefit
Most facilities claimed the benefits for nutrition management and about two-thirds of them had an oral health management system in place, but there were far fewer claims for the other services (Table 3) . When a facility made claims for the benefits for nutrition management, oral health management system and oral health management, the claims involved more than two-thirds (72.3%-99.4%) of the residents, but the benefit for maintenance of oral ingestion type 1 involved only about one-fifth (19.9%) of the residents.
Monthly facility income was approximately 348 000 Japanese
Yen (JPY), for the nutrition management provided by registered dietitians, but only approximately 65 000 JPY, for oral health management provided by DHs and even less for other services for which the involvement of OHPs is mandatory.
| Cooperation between LTCI facilities and OHPs
Collaboration agreements with dental institutions (mostly private dental clinics) had been established at 102 (91.9%) of the 111 facilities, but cooperation on a regular basis-mainly consisting of dental examinations and procedures and oral care instruction for nursing personnel-was reported by only 66 facilities. More than half of the facilities that claimed for services for problems with oral ingestion had those services provided by multidisciplinary teams that included OHPs (Table 3) . About two-thirds (67.6%) of responding facilities received instructions on oral care from
OHPs. In the 75 facilities, dentists provided this service with DHs in 57.3% of the facilities and without DHs in 29.3% of the facilities, while DHs provided the service without dentists in 13.3% of the facilities. At about one-fifth (17.1%) of the responding facilities, oral care was provided at least four times a month by DHs (Table 3 ). At about half of the 21 facilities, DHs were dispatched from collaborative dental institutions, and the other facilities employed DHs (Table 4) . Among the responding facilities, 16.2% employed full-time or part-time OHPs.
| Average facility income per resident in facilities with and without employed OHPs
The monthly facility income from the six insured benefits was significantly higher (P = 0.005) in facilities with than without employed OHPs. The difference was 62 103.4 JPY/month per facility. Table 5 shows the results of univariate analyses of variables significantly associated with benefit claims. were employment of OHPs (OR = 3.3; P < 0.05 and 10.6; P < 0.001, respectively) and speech therapists (OR = 4.5; P < 0.01 and 12.8; P < 0.001, respectively). Employment of OHPs by the facility was also significantly associated with claims for transition from tube feeding to oral ingestion (OR = 7.2; P < 0.05) and with the benefit for oral health management (OR = 16.7; P < 0.001). Regular cooperation with OHPs was associated with benefit claims for oral health management system (OR = 5.6; P < 0.001). For the three oral ingestion-related benefits, other covariates included in the models were facility capacity, number of nurses, and number of physical and occupational therapists. In addition, for the benefit for transition from tube feeding to oral ingestion, employment/nonemployment of speech therapists was also entered in the model. For the nutrition management benefit, independent variables entered in the model were the same as for the oral ingestion-related benefits, but 
| Facility-related factors associated with benefit claims
TA B L E 5
Results of univariate analyses of facility-related factors significantly associated with insured benefit claims (n = 111) goodness of fit tests were larger than 5%, which ruled out a poor fit.
| D ISCUSS I ON
At responding facilities, claim rates for the investigated benefits ranged from 9% to 95%. The facility income was significantly higher for facilities that employed OHPs. In addition, employment of OHPs by the facility was the facility-related factor associated with claims for most benefits, and speech therapist employment was associated with claims for two benefits (Table 6 ).
To our knowledge, this is the first study to investigate claims for and facility income from nutrition management, resumption/maintenance of oral ingestion and oral health maintenance benefits in Japanese LTCI facilities and relate them to the involvement of OHPs and other health professionals in providing those services. Claim rates for most investigated benefits at responding LTCI facilities in Niigata Prefecture were higher than nationwide rates for the years before the 2015 revision of long-term care fees, 10,14 which reflects improvement in the relevant care practices after the revision.
Another interesting finding was that facility-related factors were associated with claims, which indicates that involvement of OHPs and speech therapists had a significant effect on submission of claims for relevant insured benefits, thus increasing facility income. The increases are likely to improve oral health and prevent aspiration pneumonia in residents with impaired oral intake and swallowing function.
This study investigated insurance claims in a prefecture that is socio-economically representative of a limited region of Japan. The 36.5% response rate of this study is modest and thus a limitation but is similar to rates in nationwide surveys of facilities with insured benefits. 10, 14 These facilities have a considerable workload, which presumably limits their participation in studies. Despite the modest response rate, claim rates at responding facilities were consistent with national average rates during the same period. 13 Moreover, responding and non-responding facilities in the prefecture did not significantly differ by location; thus, the distribution of participating facilities was homogeneous between cities and rural areas. The present results represent smaller (78 residents on average) rather than TA B L E 6 Associations between claims for insured benefits and facility-related factors (n = 111) larger (85 residents on average) facilities. The data used for claim calculations were collected directly from the facilities and might have resulted in overestimation of claims, because facilities involved in making claims, might have been more likely to return the questionnaires. Moreover, despite our efforts to ensure completeness and accuracy of the survey, missing data could not be completely avoided and the possibility of erroneous understanding of the questions by the respondents cannot be completely ruled out.
The importance of oral care instruction and provision by OHPs in long-term care facilities is widely recognized. [14] [15] [16] In addition, the role of OHPs in dysphagia screening and rehabilitation is increasing, 17 In our study, the number of claims for maintenance of oral ingestion type 1 was about six times greater than that reported in a 2013 nationwide survey in Japan. 10 The relaxation of requirements for benefit claims, as a result of the revision in 2015, presumably contributed to this increase. Nonetheless, despite this easing of the requirements, approximately 60% of facilities did not claim this benefit, and even when a facility made this claim it involved only about one-fifth of the residents. Similarly, although only 9.0% of the facilities submitted claims for transition from tube feeding to oral ingestion, a national survey reported that approximately 40% of facilities provided some care related to transition from tube feeding to oral ingestion. 10 Thus, depending on the general health condition of tube-fed residents, claims for care to enable transition to oral ingestion may increase in the future. Therefore, considerably more facility residents might be eligible to receive the services, and claims for maintenance of oral ingestion and, to a lesser extent, for resumption of oral ingestion may increase.
The rate of claims for providing oral health advice to nursing personnel was 67.6%, which was higher than that in the national survey (56.6%). 14 Possible reasons for this higher rate include the establishment of collaboration agreements with dental institutions in almost all the present responding facilities, recognition by nursing staff of the importance of oral care, and development of various community-level policies, such as the community-based integrated care system. 19 However, the rate of claims for oral health care provided by DHs four times a month was 17.1%, which is similar to the 16.1% in the 2013 national survey. 14 Nearly all (99%) of Japanese dental institutions are private clinics, consequently, the shortage of DHs for services in long-term care facilities will likely persist until the number of DHs increases substantially from the current rate of 1.4
per private clinic. income. 21 Another study, in a Japanese facility with 80 residents, found that facility employment of a DH reduced the number of residents hospitalised for high fever, pneumonia or other medical diseases, which resulted in substantial economic benefit for the facility. 22 Nevertheless, this outcome was obtained in the context of the Japanese long-term care insurance system, which covers all elderly citizens and those with disabilities, 1 which is not the case in all countries. 23 Thus, in conjunction with efforts to increase claim rates for and facility income from oral health-related services, further research and wide dissemination of the knowledge acquired are required, in order to determine how oral care and maintenance of oral ingestion might indirectly curb medical expenditures, limit facility income losses caused by resident hospitalisation, and reduce burdens on nursing personnel by preventing pneumonia and dysphagia among the facility residents for whom they are responsible.
This study investigated claim rates at the facility level; thus, information was not collected on resident characteristics at the individual level. To investigate the relation between resident characteristics (eg age, sex, medical condition and need for care) and claims for the investigated benefits, future studies should analyse data from individual residents.
| CON CLUS ION
Most facilities consulted with private dental clinics, and 16% of the facilities employed dentists or DHs to help residents manage oral ingestion problems and oral health maintenance. The facility income
